Effects of various intracellular Ca ion concentrations on the calcium current of guinea-pig single ventricular cells.
The effects of changing the intracellular Ca concentration ([Ca]i) on the calcium current (iCa) were studied in isolated single ventricular cells of the guinea-pig. [Ca]i was varied by an intracellular perfusion technique using a suction pipette. iCa measured from internally perfused cells at a pCa lower than 9.0 was dependent on the extracellular Ca concentration ([Ca]o). Increasing [Ca]o from 1.8 to 5.4 mM increased the amplitude of iCa, and reduction of [Ca]o from 1.8 to 0.01 mM decreased the amplitude. The inactivation time course of iCa became faster as [Ca]o was increased and slower as [Ca]o was reduced. By decreasing the pCa of the internal perfusate from 9.0 to 6.8, the amplitude of iCa was decreased markedly, but no significant change was observed in its time course. Analysis of the I-V curve led to the conclusion that a change in the driving force was not a major factor in the reduction of iCa. The "steady state inactivation" of iCa was measured by a double-pulse method. The amplitude of iCa elicited by the test pulse was smaller at pCa 7.4 than at pCa 9.0 at potentials of between -27 and +33 mV. By normalizing the iCa amplitude, however, the "steady state inactivation" curve in the control and at high [Ca]i overlapped. Similar results were obtained in Sr-Tyrode solution. The degree of "steady state inactivation" of iCa at the potentials positive to +10 mV was larger in Ca-Tyrode than in Sr-Tyrode solution. It is proposed that the reduction in amplitude of iCa at higher [Ca]i is caused by a reduction of the maximum conductance of iCa (gCa) and that Ca ions passing through iCa channels have a remarkable effect on its inactivation.